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(54) PUMP 
(57)Abstract: 

PURPOSE: To provide a rotary swash plate type axial plunger type pump 
to perform (efficient and table control of a flow rate through simple 
constitution. 

CONSTITUTION: A rotary valve 32 and a rotary swash plate 36 are 
attached on a rotary shaft 24. A plunger 30 inserted in a cylinder 28 
formed at a cylinder block 22 is engaged with the swash plate 36 
through a spherical body 31. The swash plate 36 is rotatably attached to 
a pin 34 in such a state to cross a rotary shaft 24 at right angles. A 
piston 44 is axially moved by a cylinder 42 for control, a contact member 
46 is brought into contact with the swash plate 36 to control inclination 
of the swash plate. The rotary valve 32 feeds working fluid flowing in 
through an inflow port 12 is fed to the cylinder 28 in a suction state and 
the working fluid flows out through an outflow port 14 from the cylinder 
28 in a discharge state through a region CA1. A part of outflow working 
fluid is introduced to the cylinder 42 and utilized for control of the 
position of the piston 44. 
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(57) immi 

BlElfc2 4fc|§ie>W/3 2£IhME»«3 6 

nfc->'J>^2 8fc# A£*lfc77>>^ 3 0tt»«3 

lHlte*fi2 4fCitSEbT«mt&n«:bf>3 4K*#LI§I1& 

PffltlX h>4 4 ^f^ft it\ MStt9tt4'6« 

I4«3 6(3^ffi$i±T> l4SM^^SiJWr^o lHlfE,'\> 
^3 2 11 SitAP 1 2*»S8IA'r*^»8iE#*KAtt« 
0->"J>^2 8'\t«ftU B±£ii#tec7»'J >5^2 8*> 
bS«CAl ^r^LTsiStaiP 1 4 frSfMbdSttfcdittfJS 
■Br*. atHf^ft**©— •> l )>y4 2'\t@AS 

nre^ h>4 4offi««!ifP»rfijffl$n<5. 
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[#!f§ii5fcC7)&H] 

43 0. S^ib[Hieift('tt^lHlStS<i:tt){'[Hl^-r^lHie 

£rt*EM£nT43 0, Kv'J >^^o->i7tcti 
l»Et»0(Ei©*l*I«Di' 'J > W»SSnTi 0 . 

~> u yyizazf? >v^ifiws&w*\mz.w Asm* 

E@1E£TOB£teT«l;:«^ttL&€»nT43 0. hOEv 

ws#8i««taiesi!iisiteifi^i6]{cgiLfl5Kiiift^«fi'j 
<tK**©flWfcifflE-> u >^-^n - y tcp« LTBee^n 
mt^mmmmA ttfei: nie-r -£> & o , 

1 <0«*|flI*«Kl*tiTWIB>"J>^rt^tW»T-5fc 20 
<5&©fiSl<7)StiI*l?S£. ifflES£#ME<Z)ttE>'U 

.*Wt*t»TWISv''J >:^rt©fMft«M*«:*»EBftlEDlE 

Btrie^- -> > tfnm&fr <=> -> > t we«s»«e 

-f -5.- *>^o 

43 0, KEfbl9eM(:a0ElEllEM&d:<&k:ialE-r«lsl4E 
&*IT* 9. H&E<>— : »ywzi*~>*) > 
^7*.n-y^7iiiBM$nT43 0. M->U >^:/a ^ lite 

->'J >^{C«7 p ^>^r^a«^g)Bl^(r»AStlT43 
0. R7 p 5>^-vttt»CEHE»«C»LKlHite*MR©ffli 
ClHHE*?IUBtJ6:-r»fc«^-&H6'6tiT*»5, iJE-> 

■j >^T©itEw Y><DW&&mm$-&mm\z&-3 
zmmt—: >>ifto\zitmmft$:mA2itB.-?m$&ir- 
~/>?9i^£m2ftmmfr$:miii2i±z>. mmm^y 40 

ttfa**>bt:VTmwi^mtemz&mi<E>tiT&K>. 

tt«*ii(ii5«ftig<Btto*isifc«H(»s-&5fc*©e»« 
ta^&o. mmmz* we^— »y^t8SHi-& 
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2 

^rtK»j«snTv»*WEB»iate«!i*ia]©«dWffl->u 
>yt. «w»ffl->'j>^rtCJR*sna-pi9Es*a 

[11*^3] lftE^*«l fcE«ro^>yTa&oT, 
HfiEM** 2 fcE«<B*Mc* fc*T£ C £ £#® £T 

4 ] WE-> U >y^n ^7 CIJiSBy U >y 

»iHi(E«iw«OTffl*ia]»wi«J^«*KE«snT^sc:-t 

5, itJK*5JrE«W^>7 p . 

mm -> u >^^t«ti&-rsttKfc^fiE-&s««#t. 
a&E&jpffi t°x h ><75taEffiaiHiitoffl©^iS]©fis^ 

WE«»#*iM»-r*»Jiiig»t**/L.r<t*^i:*i* 

[0 0 0 1 ] 

y^zmt^o 

[0 0 0 2] 

EHEftSiCT' * -> 7 ;j, y 7 > i? * m # > 7 TBI* I' Sit* 
[0 0 0 3] #f§§J§«. J»*WB.t3SJEC«il©iH»* 

[0 0 0 4] *3B9!WU ifc, fflW^:«j£Oill4E^«A 

7 * •> 7 )v -7 7 > v 5 ^ m# > y * a«r s c <t * *> b w 

[0 0 0 5] 

JfA^tXT43 0. KffilblHltettfCttSElHl^aittfoClHl 

Cliy'J >^^n-v^*sEg^nTi3 0. ©r>'J 

n ^ \z\t.mt?MW}m&M<Dj3iPi<n v- U >y755^fi£$n 

A^nriSO, »^9>^vtt|»E0e»«»C*fU«EI 

e**«©»E0e*?niit«:r«t»c«^"&b«>&nT* 
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mm \z wtm<r- •> > m \z itmm& z m a s -e- b. 

fem&.j£.T=¥~>7)WZ. b>#>7\Z&\,^T. inJE#« 

fl?KcME->U >^D-yi7[cPSUTEM^nHtlS^li) 
Isllitt <h <h *> \Z HIE-r SHfi;^* S fc 0 » 

l*]#«K:*HTME-> U >^rt^t^-r-5fc*©^ 1 

&3SV^«©BI*l«iI*«fcJ*«:T*SB2©ffl*iai*»fc* 
I^TMEv"J >4rft0fHftK**meUhia£M;frrtl£ 

[0 0 0 6] f-fz. *3SMCJ:ftH ±EBM£»J*-r 20 

-> u > tt r ? > v y itw&&w*im \z w a s nx*j 

EEHE*pItgt^:T«IH«^"ti-bJe)^nT*0, WEv' 

■j >y^-c<758UEtfx h y<DW&®mw#mm\z% i '3 

->>y^<hitf!Ef^»dS#£«tiiJ;*-tt-5, EHESMRSG7 
+->7JI/t^> >^>yic43l,^T. MEIsMEittKftWE 
ffi»leI«bttfCMLSElHie«l<i:ia^rS*|6l«r*^tLT 
S»Bi«B*:«fcBlfttt&nT*D, ME@IE**«CDME 

afc* ^-cm®m.mmziti l as LjLoME&ftiaiiEtt 

SBte, ME-Jr-v>^^ < hffiffii*U#&n3flq&8fc#: 40 
CD — gB#&*S S nj.OME.-Jr- ^ > ^ 1*1 \Z £ tlT U 
*ME«»lsltei*;£ffl<Z>IW||flj5'y >^<h, K$fflffl~> 

u >^rt^«i*snjaoii(iEa«»<t*«*nTt»*« 
ffc^ns. 

[0 0 0 7] *«*KJ:ntf» BaE2t>CD#>7' 

co!t#m £ *r s # > -ftfmm £ ns . 

[0 0 0 8] #5S93CO— Sg«SfC^V^T«, MEvU>^ 50 
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yay^KtejtnE^u >^**«sc^snT*o, en 
^nies^nTv^o 

[0 0 0 9] *%^C0-^«IIC43^T«. MEf£ibdit# 
[0 0 10] *%^co-^«<r4o^T«. MEf£Kjd&# 

JlZS«C^ffi1i-5^#<h. B3ESJI9ffl tfT. h >CDMEIB 
[0011] 

[0 0 12] 0 1 tt*«Wfc«fc*#>:/©— 

[0013] cn&oHK&wr, 2, 4Hr««**-t 

®mi* (tt) ditAP 1 2 Rtf«5ft»«HJ □ 1 4*«»j«£ 

□ 16, 1 8«snxn4. 

[0 0 14] "T-^y^6(Onm\Z\t.. VM—*s>?to 
SrX- Y^CHl/EItS^CLTy'J >^^Q -y ^ 
2 2*<H^$nTI/^. K->U >?-f n y'? 2 2C0 + *: 
tttX-Y*j*!COKa?L**^SnT430. KS®7L(r 
(K7U>!y2 3A, 2 3BStf->-JH«f*fl'l/TB 
i&HIfett2 4*i|HfEoltE^Wt^nTV^. K^»(h1 
feW2 4tt. R^g&^CDSS^^PSP^T'J 

»rs^^nr*5 0. k^— ^»=±0B»EHE-&-ni>6n 

So ~>'J >^^P-yi7 2 2 t&, X-Y*|S]tfIt5 
->U>^2 8#«&<H (0TIJ7fi)- titbnxjsa 
[I2TI1 &->'J y^'k 2 8 a~ 2 8 gT^LTH 

lSjfC^P B 1B8TEfiSnTti-5o &->'J>^2 8f»gfctt, 

/5>yt 3 o**x-Y*rfiiKa«»»?lte»:jf 
it^5] „ #y^>^-^ 3 ocDX2n6]jft;:te. 

«:3 1WSSnT^5. 
[0 0 15] ^r— »^6CDf*3<Wtd«, ±E*>U >^ 

EI4ttM@feAVI/^3 2-©iEffiHT*S. 
^Z\iXZf^^ >A3 2AW^m*D. JI-MtCtt 

SI 3 2 BtiWl&ZtlTiSK). $.fcf&m<Dm&£K>mmM 



\ 
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Jta-£*iKafi?l 3 2 CAJMStlTfet). XffliJ 
CD®(C«^tilS?L 3 2 C i^WTT 43^T¥J3^ 

ttftaflt3 2D<OJE8fttt, 3 2 B<0« 

aSI3 2DI1 ±IS->U>^2 8<7?E?iJtMJ^bT{5g 
LTl^5„ Eie/W73 2tt, -t<0^«ffi*«-Jr— ->>^ 

iE> @6A^3 2C13 2BH, ^r-»^6 0ff 
SbSit# (*) 8fcAq 1 2 »3»*r4«tfifc«L/TV»*. 
±!B^jl?»3 2 BS.Z>*St)l«3 2D»CJ:0^1CDjStilM 
41. ±EflE»fi?L3'2C»:«t»3SB2©aEaft 

[ooi6] ±sBE»iHieia 2 4i:ii ±mmmA)izf 

3 2©X-/7-f >7t3 2Atfii^57^7'f>2 4 A 
7S«^^nx*0. 8£oT^E-^2 6t;«t0lHligift2 4 

^isite-e-L/* en-si. ±E0eAju-^ 3 2 t>i^^pfcn 20 

[0 0 17] ±I2ffiI!j|HHEtt 2 4l:ll X-Y* 
[6]iHX-rs»^f6]W f > 3 4 <B + *«AnRffttfcftTi5 

0, &\zzs<nmmmz\tmh^imM\zm&&i&LZ 6** 
JStttten-cn-s. 

[0 0 18] 0*$ntV^«l:. ^fi3 6H 5 0<£> 
fSM*3 6A, 3 6B, 3 6 C, 3 6D, 3 6E0ffl^t 
3 6 A«g«-T^0. 03 K^SnTHS^ 

tr. K*«ttX2rfflSM8a*:*:«»3 6 a- i tsnxis 30 
0, -^n«ntf>gB£W/h&gB3 6 A- 2 tStlT^S. 
Sffi3 6 AWX^faSsS® (gP*>7CgSB3 6 A- 1 (DXJj 
(6I^CS) Ctt, g*|fijO«^»3 6 A- 3*»»'*SnT 
^S. S«/J>««3 6A-2©£SlS]fl.:&Ktt*«*:& 
SB 3 6A- lKBSSLTSglOU >yttX7* K^T'J 
>y3 6 BA*geS$nT*0, : t<DYjjfaS.-?&&^& 
SB 3 6 A- 2©S*lS]^*KttK*«/hg«JC*tHllte 
?H6te'J >^3 6Ca«e«3*lT43 0, ^-(7) Y^ft^ 
»«/hS«3 6A-2©i^*(IttI2 0'J >^tt 
7 7XK7'J>^3 6DASEISnT*i3, -f«Y* 40 
l6jfC«'J>^«}fAei5W3 6E#Bee£nT43D; Sif 
*.SM*3 6 E1JSS3 6 A<DY^mm (ffl%'b®&3 

6A-2<7?Y*^®) fct*xit«6$nxt^. m. ± 
gey >^3 6 comm\z\*mJ5fa<D&&m3 6 c- 1 i ■ 

ff^;7f3 7 [13X11 &«^/7?$3 7a~3 

£i*#3 l75<±fH^-&»3 6 C- lftdftMLTisO. 
Cin^J;0«^^3 1 i'J>^3 6Ci^X-Y^lS] 
fcHLff^SftTH*. 50 
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[0 0 19] ±%Zdr-^>tf<DXJjfai%mz\Z. SSffiS 

mmoit&<D&&.nj£®wmm<Dmm&*:m0!i-T z> x - 

Y*|^0»JPffi->U >^4 2A*Jgj£$nTi5 0. RvU 
^ftfwteSWfflf X K>4 4**}f AStlTHS. 

ffliffl fx h>4 4\-s.mwm->>) >?4 2 tr^lxX-Y^ 
iBjUa^^KjolBgTf 0 ^tr X - Y^rffi]©^ 0 -CHHEbI 
SST-feSo fWWffifX h>4 4WY^r&lS(C«±te«4« 

±ffiSJ»Ii;Ah>4 4 i^«SB#4 6 ttt-^69tC^ 

ssntv^. ks«se«4 6«. 9vmmzYfa%iz$% 
^ wiicfiitjicsntv^. fit, 

-5c, ^i^64 6 Ate±E*M6 3 6©S«3 6 AKJg 
SSnti^i3 6 A- 3 i&£-oItET&-5<, ±E$W 

ffl -> u>^4 2 x.zt±mmwm fx h > 4 4 *•& a, tie 

[0 0 2 0] ±IH*iJ»fflf X h>4 4KteX*faf::5§ti3 
>^4 2fi{'«SJ=ti}g&4 5(DX-Y^f6]fi:M^^tB-r-5 

feje>©fi:s-fe>-y-4 8^nee$nT^-5o gE&H-t^+i- 

4 8H »AH £ffi8M 5®£WttB&m«ttl;:4*til 

[0 0 2 1 ] v->^7*6l*lf;:H 0gAJ^3 2iO 
YffiiJCO^lMtSCA 1 i, ->'J >y-7a y? 2 2ctOX 
M§.OfEWffl -> U >y 4 4i0 Yffl'jOfi 2 S«CA 2 
i, ffl»ffl->'J >^4 4i0XfflO^3S«CA3 iji/t 
JbfSf^SbSS^ (») m&ai 4«fgl 

sscai i^a-rs.«(r-eguT*5 0. feast**; 
(») Stan 1 6tti2t«cA2 taitsscei 

f^W»«tff8gaP 1 8tt»3ffi«CA3 iaa 

[0 0 2 2] 4r— : >>t/6mz&^T. ftWi&L# (fS) 
Stan 1 6 te#HjoSt# (ft) SiiAP 1 2 taibx^ 

<7— >>^6^(C*5^T, f^»8i# (jft) St 

ipi8iifi#5 2^Lx^iiw (fft) sani 

4tiILX^5. fef^lbStft: <«) «ttBP14H 

itftmmit (») at^airsrcift©£E7j-t>ii-5 4*5 

MttttlXl^. -€-LT. ±IB«K#5 2«. ±fBfi 
S-t>*4 8^UA^«S(t^iH«f@K5 6 tC«tOSJ 
HSnittfet. ±fBflE73-tr>+)-5 4JCJ:-3Tfe$iJffli 

^ns„ 

[0023] ^x±.<Dmts.^mm.mm(D^yf\z^ 

T, ; £— ^ 2 6 C± 0^KjlH]ett2 4^lHiei$-&.2)i, 
@g^7*3 2, ^]«3 6roS«3 6 A2Sk^»a«t« 

^*5a»»»4 &i)mm\BimM2 4iit*>\z®mT 

S.o CW^fC. «3 6©U>^3 6CH &^7>y 
+• 3 0 ©^^«: 3 1 i©^-&JcS^#. Sffi 3 6 AlZ 
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msmm-rz (BP**, u>y3 6c^m^m^ys. 

ftft (ft) ftAP 1 2d^lHlfe/\';i,^ , 3 2©^Si3 2 
BRtfftai?£3 2D5:^LT->U >^2 8fiHzmA2tl 

tzftmsaw (tt) a<, b^avi^s 2coftag?i3 2 c 

&tf»2««CA2*^LTf^»8Sflc (tt) ftitiP 1 4 

tt4 6 £teHJ(8bTHlELT*?K Mfi3 6ti 

K)X-YXm\Z'&W.&m-&Vlt>£>tlZ>&77>iS* 3 0 10 
tt. X*faK:itfrLT->'J >^2 8l*i'vflstt8M* (Hi) 
«rKAT-2>^i!i«ei8tS>-5t)CDi:±l5lHlfeA*^y3 2 © 
fta?83 2Dt*tH*|Sll:»*l/Ttttl/. mzYXfa 
fcJtff L/T^U>^2 8rt3&»6ff»at# (tt) Srttffi-T 

sff»ttttk:*st>©«t±eig(EA;py3 2coftag7L 
^jo, §->'j >^2 s izmm-rz t, EteA*;i/ 

73 2<Oftai?t3 2D£.mmVT^2>m\Z\Z7 : 7>i? J r 
3 OfciSf^ibdM* (?*) RAi#*«ft*n. ifi/^ 
^3. 2<Z)gitiiS7L3 2 C tftjlbTt^NHrte:/^ >>> 20 

[0 0 2 4] Blfi. AKfMMMI®3flH&#4 6 #t* 

(») ftapi 8*e.«3«««CA3 ic:*tLfff!jftte 
Oft) I/JweI/T. «»ffltrxh>4 4* 

fc(»«3 6*f. BBjimgw 2 4 £mm.<DW\zttLftme 

[0 0 2 5] *&)E*l®tf>7 r IC&V>Ttt. «3 6ffi 30 
«#«*<fc IP*>, *3©fR«CA 

3 ftCDfeKjftte <«) ©**Hl©ttJB*»&*JBC»& 

4>u a*a*T4 6 t>*»tx*ia^t«iir-5. en 

tit). ^iblH]ie»2 4iHiE<75S(r*f-r^«4«3 6(D 

4 6©Y*Fai*ggtti*«K»aiitcx*ia]^©**^ffl-r 

SWT, tt«3 6<h3*«»4 6£©«£ttlft«FSft 

s. «cifnce>. ffi«iiHifeefi2 4onngKtt>&t>. ^jg 

4 6 ©Y*fa*£ffl*«K#Jtrr<5*MR3 6 CQggfl- 40 
tt, fltK::/7>S>* 3 0 &Yj5fa\Z&»2l£2>ftm*:tli 

3C9ffi*£CA3 ftCQf^I&ftfl: (ife) CDfi£*/Mg{CU 
T. iwWfflhfX h>4 4SMWffl->'J>^4 2*»6Y^ 
|S]fC«/ME^m$-& (S^fcBS^L, ) M«3 6©iSt$ 

[0 0 2 6] £ 3 ffliiCA 3 fcttf SflMM* (ift) 
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iCLTffOutid'Tti. IP*.. ffiS-fe>-tJ-4 8K«fc 
maC9ftMT&-£>Pf tCte, 1HWelB5 6t£*S#5 2£ 

(tt) «ffip l 4 <hf£Sbft#: (flfe) SSilP l 8 troia 
fi.tff£f!jft#: (f*) ftaP 1 8i^>i7t<DiSatt»rfc 

sgco&aaimacQfiBJ: o t>x^i6]tc-f nx^sBSK: 

Siajffl4 5©5fe«|©ffi«A«Bra©tt«KttS*T. f£» 
ft* (») SHIP 1 4 tf^ftft* (ift) ftfflP 1 8 
aa£ttX?g3»gcCA3ftfCf£»)ft#: (») SIAS 

n5«»ii;7h>5sia«4 srojtsro&fi^arofi: 
s«fcot)Y*iS]tr-rnTi^i-5^fl'tt 4 swings 5 6 «m 

i#5 2C»U WUfflbfX h>.£tti«4 5C95fc$i£CDft 
■#Wa©ffi«fcfc*£T. (») ftSP 1 8 

<h * > 4? £ £ »a * -frTSg 3 mm. C A 3 ft 

1®S«CA ia*m2CDS«cfc9KffT&SCDT, 
T&S. 

[0 0 2 7] ffi. ±Eff*-fe>-tf5 4te«k0iBi«ft:ffi* 
«S#5 2«4 J 5i«^<i:$n-2>« > 

[00 28] *k it, ^mmmT\t. $MSMm*mm 

0 2 4 CO 1 E^abfc 0 of^ibftft: 
(tt) ft***»ciW»-r*j:£**T*5. fi/T, z: 

WftSSIWti, mBtEM2 4©Bfift*— 

So 

[0 0 2.9] SfC. **.Jfi«T7tt. ft»*<Jffll^f^Sjft#: 
(*) ftffiP 1 436^ftffi#L.*^nS^«»ft#: (tt) 

[0 0 3 0] *^SS«ajT«, ^«ftg^Jffl)«S«CO 

[0 0 3 1 ] *H»S^JT«, lOCD[5]e/\*;Uy3 

cot, «a.*»ca«4>fc<. fli^fg^Tfes, 

[0 0 3 2] 

«T«S*WJ.t>^fcft««W4ff 5 C t»«BI*ttH«! 
[EMCDfSsm&ifcaj] 

[Hi] *^B^{c c t^^>y ro -iijg^j^^i-*fffiiaT 
fes„ 
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im 2] *mW\z£Z>#>7(D-$£mw&7jk-?— 8B#B& 
[0 3] #f§WCJ:-5#>7cD-g|j&Sta|©— &ft*7si-r 
[04] *^^^ e t^*>7 P O-HiS0iJCD(51feA*;Uyro 

[05] *mmz£z>tf>zf<D-mmm*7ik?mmmT' 

2, 4 Rfi5g&** 
6 y-->>^ 
1 2 f£fbiftS£AP 

16, 18 feSifaSSiia 
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2 2 ->U>^D»/i7 

2 4 SlbEItEttl 

2 6 ^E — # 

2 8 v-'J >y 

3 0 ^7>yt 

3 i &^m& 

3 2 afeyi;^ 

3 4 f> 

3 6 @e$Hg 

42 mmm-s^y? 

4 4 fttffllffl fcf * h > 

4 6 %mmt 

4 8 filt>it 
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[02] 




